Differentiation of A31T6 proadipocytes to adipocytes: a flow cytometric analysis.
A flow cytometric assay has been developed which provides precise, quantitative information on the accumulation of cytoplasmic triglycerides in individual A31T6 proadipocytes as they differentiate into adipocytes. The opportunity to measure multiple optical parameters on a cell-by-cell basis has enabled us to monitor phenotypic aspects of differentiation with a greater level of sensitivity than was previously possible. Using the fluorescent hydrophobic probe, Nile red, we have found that as a cell proceeds along the differentiation pathway, the gold fluorescence signal from the cell increases, reflecting the accumulation of cytoplasmic lipid droplets. The value of the ratio of gold to red fluorescence defines a cell as being differentiated or undifferentiated. The greater resolution afforded by this cytometric method over more conventional approaches has allowed us to determine (1) the presence of an undifferentiated population of cells whose existence is not detected by conventional phase microscopy, (2) that insulin is not required to drive differentiation in this system, though the rate of differentiation is increased when the cells are exposed to insulin in combination with dexamethasone, (3) that exposure to a combination of insulin and dexamethasone results in a lower accumulation of lipid in a cell than does exposure to either agent alone, and (4) that A31T6 cells show the same response to differentiation-promoting agents whether applied at the time of plating or at confluence.